Oxidation of low density lipoprotein leads to particle aggregation and altered macrophage recognition.
Oxidized (ox-) low density lipoproteins (LDL) is characterized by the formation of lipid peroxides and their decomposition to reactive aldehydes which covalently link to apoB in LDL. These chemical changes are believed to be responsible for the enhanced recognition of ox-LDL by receptors on macrophages in culture. When oxidation is extensive, particle aggregation also occurs. The aim of this study was to characterize aggregation formation and how this influences the interaction of ox-LDL with macrophages in culture. When LDL was oxidized by incubating at 500 micrograms of protein/ml with 10 microM Cu2+ at 20 degrees C for up to 25 h, time-dependent increases in thiobarbituric acid reactive substances, conjugated diene content, electrophoretic mobility, and fluorescence at 360 excitation/430 emission were found. Particle aggregation increased in parallel with several parameters of oxidation and increased with increasing incubation temperatures and LDL concentrations used. When evaluated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, apoB fragments of reproducible sizes and higher molecular weight species appeared after mild oxidation of LDL. The percent of total apoB remaining aggregated in sodium dodecyl sulfate was 50-80% at high degrees of oxidation, whereas it was far less in LDL that had been aggregated without chemical modification. This suggested that intermolecular cross-linking of apoB had occurred during oxidation of LDL at high concentrations. Degradation of ox-LDL in mouse peritoneal macrophages (MPM) increased in parallel with the degree of oxidation and with particle aggregation but reached a plateau after 12 h. Results from cross-competition studies in MPM with soluble and insoluble portions of extensively ox-LDL and with acetyl-LDL were consistent with uptake of soluble ox-LDL via both the scavenger receptor and another receptor on MPM, and uptake of the insoluble ox-LDL by an alternative mechanism.